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(57)Abstract: \ LfJ 

PURPOSE: To enhance the transfer accuracy and the 
throughput of the pattern transfer method by preventing an 
increase in the division number of pattern formation regions on 
a mask while the resolution of a charged particle beam which is 
irradiated at the mask is being maintained at a definite value or 
higher. 

CONSTITUTION: In a pattern transfer method, the deflection 
amount d x from the optical axis A of a charged particle beam is 
changed, a plurality of pattern formation regions which are 
formed side by side in the x-direction on a mask 1 8 are 
irradiated with the charged particle beam EB, and patterns in 
the individual pattern formation regions are transferred 
sequentially onto a wafer 5. In the pattern transfer method, the 
width in the x-direction of the plurality of pattern formation 
regions which are set on the mask 18 is changed so as to be 
large in the pattern formation regions in which the distance from 
the position of the optical axis of the charged particle beam EB 
is small, and it is changed so as to be small in the pattern 
formation regions in which the distance is large. In addition, the 
irradiation width in the x-direction of the changed particle beam with reference to the mask 18 is 
adjusted so as to match the width in the x-direction of the individual pattern formation regions. 
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(54) BSiHo^fW /^->te3?*tfe*«fctm«cfflv»aft*ffitficvx : 5' 



<57) mmi 

•ism •?7.{?\zmtttsnzmmt>L?m(Dttmmi- 

j££U \zm& L-d-ov 7s ton jr- >JBM£»«0>#SiJSSc 
<hfc<kth VX£ 1 8±Kx;*|n]'\ft'<TJ&j£ 

$nfcS»o/^-> ftft«tteM*fflttt?« ebs 
l tsa * - >»fiEft« <on9 - y * ? x )\ 5 ± tc 
WMattzw-ytettrnz^x. vx? i sir 

ffi£3n3fc»(DA*->^j£««©x#ffl©<IS:. ffr 
Sft-f- ft E B ©ftttH&SA* €> CDffi«t*t/h3 1 v? * - >J£ 

ffi«©x^lS)<0»ifC^-t!-T-7^^ 1 8K»-r*ftftttTp 




•06-04-11 09:49 jgft-Finnegan 



IflTE-ToshibaTechnoCenter P005/011 T-369 U-M5 



(2) 



f#M¥7- 1 5 3 6 5 7 



1 



• imxm i ] mw&T&ft'zx ©a** h mmn? 
m<D®$in&%itt<-&z>ztiz&r). •?xi?±.\zffim#j 

K&temzmmw&^m*: l t# a * - >wjm 

*iia^(fii*ifii©(g £ MEffittia^fcwftaiffiit* e. & a 

• - -e ©sg»§ K*^v»T*fta t i *> 

C, £A*->JgJ««8©fflEfl^#fl©«K'§1i'TW 
Evx2fc»1-SME?mft?»©ME«ffl#l»l'v©ra 

«««n» bxfe¥*ff it *> z- 1 t -r > 

• [&#« 3 ] ffi mK^8i#^©%*B^ &©#«»• 

SftT &©fflfa:fcft 'vM^Tiatt e nfclgft©/^- > 
«<D A * - > £«tt± KJHfcCrr SUE¥S 

mtevx ? \z*tt suffi^ffEna^ *8©iiaBB<iiS)#fa'v© 

• [1**31 5 3 3 B*©«f««i t i»(g*gijllC*i 

3&r6i^» ltesi a nflrwffF*© if- to 

en*«isiiit*«A, «0iK»i8§©flii6)a*wa5tTii(r 
Evxjrfcmtsfts^wtt^ftwbr-AXoitEaifii 



•[»#5B6] K»fcC9T >jflWISnfc 

^->»i*fls«©raici4WE/^->«:#tft^«#« 



•[«2R3j7] M$g6E«0-?X*e£tiT. 
«HEtt»©A-*- >Ufi£fcl«ffl -5 ■& WE-#rSi©**« 
fctt»-r*A^->»*flMiat«E-*nd©HJMifctt 

•[«W©8M8l&SiW] 

•[0 0 0 1] 

•«*±©«ffl#IH *38Wtt. T**©/t*->»j* 

- >fc9*«43 <fc zfmn nirr *. 

•[0 0 0 2] 

•[«*©»*] JMUft?ft*JRViTKtt±<Dl'StthJi 

ttCSWatlfcfl^lftEB*. «l«!l»lfc«k03t^*© 
3W*A*»&««JUTVX* 2 Jb©i*5£©«8fc!8»U 
^©««i:M$nfcni'->«S l u>X 3 45 «t 

•[0 0 0 3] H5tt±ab3ti-»*»*5C©i6KT*« 
^SVXi7 2S;^-r , b©r*5. v*£2tt» 

itWt'tSfy 7iffl© i ■»©/t*->fc»jgf 

«2allt'<THWSS (-2!«)fi^Wa^I) © 
IDSrJBiStt, *ff*«2btt*«*THi;«Wbfc*rt 

ens. v^^2KH»an«« : F«©iSfW»«tt. w 

•[0 0 04] 0 6mE¥Wf©VX^2 45«fcat'i7XA5© 
«lf^i:fl^ieEB©li(fi)t©H»Sr^-rt)©T. flA 
5±©^#TH*nfc}EJGj6B«5 aWlWlf y^K 
tt^-TS. KWCtt. VX^2 45«k^XA5 7i)t±^ 

40 LfcBsi4©«ifti*rtit»a«-r6*i«ii^si>fca»rt*ca 

VX^2©SSl!^l()^fn)£*31F 
m. »>XA5©aa!»il*|6jS:^HlFwT*r. WTT? 
14. #0»C^H1TSLfc<k-5IC. «^«EB©!a»^ 
*©fttti#r«i£z:£|fih vx^2 45«k^xA5©ig«l! 

»«P4>*«^«EB©JiW3(6*»©**At-«**T 

•[0 0 0 5] 77? 2*5«fctf2x/\5©y;£l«]'s©ig$ 
so »»KRWLT« : F«lEB©x^l6l'\©{HlS)ftfix (H 
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3 

4#B) lc£M£*l, •7Xi?2±Tx*|6] 

»cM^;^->^®«2 a a^©-^ 

SlTSt <k 5 \Z x Jtrffl'vM.&V't * - >£&tttt 2 a IC B 

#©fc#5 aftKx£|^SV>C&t-S«fc-5tfc^2*l 

2 ©»$#»(;:.£ Dy#flK 
B81-S*©*J©A*->JI2fifcffi«2 a*<JMftA±^» 

T&®#2 aWA^-^^XAS ±©fc3?S**©68# 
ty*r6]^a«li1-Sffi@^|ai«f?l©Te¥2tlS„ 
H&^«©*80jgl<TVX* 2±«)4/^->*!'>X/\ 

6©i?y7#©«naj5 a (dedans. i^s>y#© 

K^*l7-r5t, ?XA5±©gft5B«5 a#<E^ 

»*tuT»ifetaiR$n, i^#icewT&fc*is. 

[0 0 0 6] 

tt, B^BEBWBfoSS xW^tlCfcCTB^ilSEB 

©#Btg£&©<hT*&a©ft¥*#*<3Mfc-fsfc8eK 
«i^s« x*t^b-r2>ftcgjg^(g?*^#e>ns<t 

ttBfflB tf x Mfctttt** HBHTttS at'Bfbiff . 
«r6]fi5xA^$<^Si:<i|6lfi3 xOi8ttllcWl/T^ 
»lC«T-ra«[Rl^*-5fc*, ftttA±fcJ:tf-?-©ifi& 
©A*->«Mi£jS«2 a£f!#t-fS«>:£tt6««2 affl 
£«T#«ffi£B&$U<iHt8-Ci*S ! t>©©. ftttA^S. 

fi=b«nfc/^->^fi6««2 a«»*©fi»*B»fr* 
tfrtt. w-©/t*->«*2 artt?©»*fi6©«^o 

BttjW&n*J:5C*****Bl/T , b*©ttB*& 

*«**<&?>. c^ttaj^wtr*. J:©*©. ±& t 

&3lCflfflft0x©B*££MIRU <6S^ttA*--> 
J&S£8I#2 a©x£|6)©4@Wa (H5#flB) */jNS<i9: 
JtrtftftPB'sfc. 

•[0 0 0 7] U*l/tt#>6. <@(6lfi«xSrfli!llS-rntf^ 
XA 5 tC»dt$ns 1 ^© x*[Sj©«?£-fe©-7X 

^2-c*;t-Tr*r. x#iWcb*©vx 
&®*<±CTv*?$©IE^B©^ftW8£U C¥ 
BBsWUfct*. A**->BSfc««2 a©<@Wa£-# 
fc/hS<«>E-rntf, /t*->BJfc««2a©Rj&t»l)q 

©A**->Bfifc«*2 aTtt#)*tiJiMK±fc|f|J: 

JMD-rn«*©»«»t*#«Wll 2 b ©ft*<BX.*©T. 
x #fl|W«©/t * - 2 a ©4@W 1 t>*# < ft 

oTBKH*ax©«*fflj&««nU (E9«*C-)B*» 



(3) ftM¥ 7 - 1 5 3 6 5 7 

4 

«T8IE ±©»rJ&««"v» < fc©©B|6]B 

t>«M«U £©Bfll*fTft3fll*JB©«**±»f6i&fi 
tf&UTSXhTyl/tft*. 

•[ooo8] #?gw©@«tt. ^x^fcwitatisflrB 

«^»©#Bffi£-£RJ:ICBBL:3"37**©A-*- 

h*mj;a*« tttt. J£-©v* 

io *©3i«KaLjH6B*J:*F7x etc* 
5. 

[O 0 0 9] 

• [BB£#ftf *&©©#&] -BJSBfcw-rH 1 fc«k 
OTg2Ctt£ftltTllB'r«&, M#B1©£BI2. B 
«tt*B**»©3W» A* 6 ©B Btt?* E B ©Bisifi 
xfcBfcStfSC&lcAO. 1 8±KB«&? 

«EB©B|6]^|6] <x#|*) ^B'CTBrtanfcB*© 
/t*r->BBB* 1 8 a~ 1 8 c £M*ff«tt?ttEB 
*B»LT#^^~>»J«B«1 8 a~l 8 c<D>\9- 

n«. -e-lt. "T^^i8fc»rtan*B«©^-> 

B^cBBl 8 a~l 8 c©Bl6l*lBl©SWl~W3SrBtt 
B^»EB©3ttBBB*6#/t^->BBBBl 8 a~ 
•1 8 c £'Ta>^»Kg^T&'(ba-tfS<ti:fclI. &A 
>Ufi«S« 1 8 a - 1 8 c ©Bl^]^f6j©tgWl~W3 
KBttTT** 1 8CBr«B«B?BBB©fl|f!I^A 
^©$«<@*Bfii5 LT<£^£ff ft 5 C £ fc «t 0 xSE Lfc 

m&m&tz. »*B2©f5Bi?tt. B»©A^-> 

fgfiEB« 1 8 a~ 1 8 c ©«rtl*|*J©«Wl~W3*. B 
30 Btt^E B©3ttBttBa*6©JEB*«*a Wt*->» 
BBttl 8 aTll^<, raUt*«Vi/tjr->iBB« 
«1 8 cTtt/ha<ft*±5lcBfl2$*-5. B*«3© 
fcWTtt, B*ie^B^*©Jt«A*^©B«»^» 
EB©BBB«x*BftS«*j:fcCJ:»). W18 
ifcBBtt^BEBCBrtlJSfrt (x*«) 'sM^TSlt 
&nfc«B©Ai'->^B«l 8 a~l 8 c»CW*B 
Btt^EBSJHBUTft/X^-^BBBl 8 a~l 
fi c ©A^- >*tt» 5 ±JCd^fe^-r-5B«J4^i»te 
BBBIC«V>T. 7W18t»t4W8^«EBO 
« BrRl*|fiI^©BW'l@*Wfi!ST5fiS»«Wffl#a:l 2. 1 
•3. 15. 2 3£tttffc. B#B4©BWTtt. W#B 
3©B«tt-T«<6^BBlC*J^T, B884tiaiiai#a 1 
2. 13, 15. 2 3*5, B««t^BEB©«lS)B« x 
#*S^£Sfctt»MB*«:*#<. «(6JS6 x^#^ 

5©f6M-ett, »*B3©B«S^«HE¥KBJc*i^ 

•(z^|6)) ^BL.TEaa;3n^«!|51r^«lEB©h'-A* 
*8B^BftBB©7^-^-v-l 2. 15t. ^ti^ 
50 t-1 2, 1 5MCGB£ftSfi*ll!l 3££ 
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5 

©SAtfffn (x;£[6]) ©BB&Mig££{fc;2-e-S. g»*«6 
©few*. K^strfe^-r^^^-^^fifeStifc/^ 
^->MHS18a-vl8c*«-J|S) (x#fa) IC* 
BM^T^/SSn, &n*?-yK$M®. \ 8 a~l 8c 

itiM i siciifflsn. mn<on^->^mLi 8 

a~l 8 cO^#^^-*|6l-C^t;t-S. IS*«7©$8 
fifcfigttl 8 a~l 8c«'5^-*r&)©4 3 *WcttgTS 

l 8 a3!>t-^r(a]©K«ffl^^c{Sl:B■r*/ , ? 
*->^j£IH£ i 8 c i *y %~-)smz.±* < J&dLHtl 

•[0 0 10] 

a>e>©&«i;:&-3v>Tgfl:$i*a©T, 9tt&tiLtitfrt>0 
Vmifi^ts < TW E B 0*ttMBoXft#tJt«M 
*SV>«rP(W*->i«IHIl 8 a©tiWl€r*:3 
<K*U /^^->»JMM1 8 a~l 8 c©#tl»£ 

a*** < T**«fr»E b ©##&©£«;#«:««;*:£ 

V»«SHTf»A^->»^«« 1 8 c ©*W3ft*S < St 

a~l 8 cOft®1k<om4HZ&*)-?X>7 1 8©£#ffl« 
•1 8d#«'>LTTX£*gri«/jN$<$;tSn> ffifcS^ 
HEBWBfafifcja^T*. VX^ 1 8©P3SSH»jTt>S5 

sn. n&i?nmi:i&ftvo^7.>7te$:& 

*LT¥-©vx£ 1 8TWJ£:^*^-v^*i*^:*< 
e.©8EfiiA«/jN$t»/^->^^«l 8 aftt{fl|6];fr|6] 

«*1 8 a~l 8 c ©#S>JBtttt'>-f S. XflMMb9»6 

<mmnz. §a*B3©fc^3SBT?tt, v*?i8© 

yl^->^fiE®« 1 8 a ~ 1 8 c ©<gWl~W3££[fcS 
^fct$, rniC««?UT^«m^EB©!iBlt*@«rlB 
ffl5T£5. 8t#JB4©|g^geirm> ^*ftA*^©ffl|fi] 
S <3 x fffrtS < T»*^©^b*</JN3 ^ t€f ICffiB&l^ 
j»EB©88*t*S^^<. ytWAfrZOmfa&d xtf* 

$ < T#mm<D%itifi*:£» t. # tzim&T- m e b ©sa 

*Hs*</h3<IBfi}3n*©-C. W«!(aTiBEB©-lHl© 
*J;Dt>**&*WI*-*fcHM!T*«. §S#3I5© 

flffw^MEBft-jtastticftjsbfcafcflnisi s-c 
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V-15TI5. Bfa881 3©<l(6]filC*£:i;TVX^^ 

s»#«6©vx:?-m, «e*-^t*nTif»fc^ 

*->«*fiE®«l 8 a~l 8 c©SWl~W3*Sft$-fr 

W I 8 a©(BWl*^#<tt3tLTA^ 
1 8 a~ 1 8 c ©#«»**#«*«« 1 
8 d ©»*«'>$*, VX^ig*ffl«-r5. 
10 ^»EB©3tfa{£B*^3l<7SS^TttA^->^ 

ammi 8 c©*iw3it/jNS<8a^b < *5«!&t&eb 

©»»«g©fiTS:B&il:-r5. §8*317 ©vXirTtt. - 
*l6lfcM^^->»dt««l 8 a~l 8 c©*jte&ft 
*SftBlr^-&T«E¥gBHg«b. ffi«&^*lEB©B 
AiCJ:D#/Xjr->flljM4ltl 8a~l 8 c 

?(f««t^»EB©«Agtf x*^*<&S^{Sffl!l© 
^->MIiS18c«kt3t>. Bftfid X5it/h£<& 
«>t>*ffill©/^->^m«l 8 aW^Bft^rfot;:;*: 

20 -1 8 a ~ 1 8 c ©#S>J»#i£'>TS. 

•[0011] &*5> *feW©«SK*IKii-r5±«BBIS* 
»ft-r«fc»©#e<!:^ffl©®TJ4, 

<-f£fc*ieHi&e»j©@£ffl^fca«. cncj;o*«w 

•[0 0 12] 

•[2U60J] KIT. 01~0«:3#BgUT*»W©-*ifi 

fcttB-»^*f*i/. ra^BS-rs. St. Sfi©x 

-y-z#fifc04^Ti:H«T<6*. 01«**ifiW 
30 Tffiffl-rS«^te?^B©«tBS*^Tt)©T**. C 
©£BT?tt. B^FKl 0^e*tiJ$nfc«^iSEB*in 
•>x>-tM'>Xl lT«S*n&±T«l7/1-ft- 
•1 2©«^«H3iafflMn 1 2 afr«tO»f®jE^©e- 
A*»lfiE«^n2). Sl7A-ft-l 2£3§jfibfc« 
^i»EB»U>Xl 4»r«k»3lg27A-? : V-l 5±fC 
»»3tl5. S2 7yi-ft-l 5©«^p»»iafflMo 
•1 5 3^17/^-^-1 2 tmt< IE*}gttlC J^filc 

ens. f 17/vft-i 2©TS»c©tte»nfc<giaj 

8§ 1 3T©<il6jfi^±^[iJfil^iaHCSUTm2 7/t-^ 

»*nsm^i»EB©x^iBi (isrsisi t«fc*<sipj* 

A) ©^ta«1"5. 1 8£iiigLfc«^JSS!EB 

\m 4 ©w t i»i i; < ^ i u >x 3 * j: txm 2 ffi^ u 

•>X4lcJ;0'5xA5©3f^ffiJafc^n-5. VXi7l 
8im^Xf-yi9i:i«^n, >)x;\5IWiA 
j^r— >> 2 o o^it f.ns. 

•[0 0 1 3] VXi'Xx-vl 9tt7X£ 1 8*06© 
50 3iA5€r0 6©^EPFW^r6)(Cjg^»)eii-f>. VX? 
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9*J;y!)IA7f-^2 0©x#(n].fc«i:tf 
y*[6l<DttfittP— VT&ft 2 1 . 2 2T«ltH$nTfM 
3^A#$ft*. M*ttB2 3tt7-f*D3> 

ta-^^i^orajaas-cwfisisn. a*78§2 4^ 

W2 1. 2 2*<#ai'fSVX?X7 1 -S>l 9UJ:tf£X 
AXr-^2 0©&H<J:l;:&-3lr>T<Bfl8il, 13©ffi 
fblUSS 2 5.2 6 ^<ll6]SIS:««-t SHI* UTffiftSg 
■l, i 3 ©ffifafi&SMirrs £:£%>{::. 7X*X^-; -J 

•2 8^K«)«#*UJAUTC:nf>ffli!l^*«fJW-r^. * 
*. A*S2 4li. *-#-K*&©A#3MaiC<fcD811 

X? 1 Sfcte^gB'^O&trlSfcvX? 1 8©££X 

•[ooi4] 0 2tt#3y6fi»j©&ffiT&ffl£n£v.x* 

•1 8 S^-ttroT^S. uCTXf 1 8 t>_hj£LfeBI5 
fflLT^j£3ttfcA*->Jgj£®«l 8 a~l 8 c £. 

«7 «££f?w lea s &v> *m-c*fi£s nr® * ©a* 

->»J5fcffi«l 8 a~l 8 c a&JMSHSl 8d 

fc£*Tt3. A*->jeM£SM* 1 8 a~ 1 8 c tCfl£j£S 
ttSra4©A*->SM*©0iptt : &i&l/&. 77?^f 
x 1 9^©&»l$Ktt. 7X* 1 8 ©*<£>« LtfftW 
A£jIiaLTy£fa,fcW£fc3«}:?K:7X* 1 8tf& 

•{0 0 15] A*->&8Lfayil 8 a~l 8c«x^ 
©dWl~W3tt. VZP I 8<Dxj3fa't>>bmLfr*>Vm 30 
dl£T©fBH©A:y->^i£®«l 8 a©tiWl)6t®t> 
K$dl£&A&»d2*T©ttffl©A*-->}g 

j£«H*l 8 b©i]i|W2*i*t*#<. mmd2£mz.z/i 

•1 8dOx^(6l©<@W4«-r'<T^L<ia!^$n. a* 
->J&JjftB«l 8 a~l 8 c©y;fr|6|©fgWy t>5W;: 
$L<&fe2tlT^Z. *1W1~W4, Wy+KJRdl. 

d2©»«evx^coiask:^i:TSSoT*t3. 01 

©IWffl£B2 SOrta^'JKtt&VX^A*-;/^ 
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2 0 \z*n*nmt<ftTiK^mm*%7tz>t®*<D 

MfWMteti. ^"fXx'V^S lTttA*IS2 4^e 
AflSnaYX* 1 8©«S£*W»fc:g^Tt*|ja 
;*€'J*&jiSU 7X^1 8©A*->^j£te«©##J 

5 2 TttfXA 5 ©fc^ftB£ LT*MMM*a« U 50 
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*©«J}«ftBa*#tttA±l;:t8 0 fflSn* J: 5 KtfXAX 

^-^2 owffifli&isafi-rs. *©7f7^s3m 
vx* i s^o^mEBOimm^mmtbxwm 

Sicvx^Xx-^i 9©ftB£Slfiii-r£. £©&. -7 

X? 1 8fc«fctftfXA5©»)i8#S!l£ia#rf 2>. 

•[0 0 1 7] Xf7yS4TIJ«fiEB0i«Mffi 

«t^TTx? 1 8<DH<Drt9->®tiimmw&$n 

ms ©a*- >^jfiffl«^s«snrv^^ o tb* 

5 iT#&*sa>s.«#ju c*ifca*T«i«i» 1 . 1 

•3 ©(gfaSSrfflSfrr*.. ffcfrti, A*->^j£®i|U 

6 a~l 8 c©Vvftt#&&3ftTU57W;:j£i;T(g[a) 
Si 3©<S(6ia&Pa5bT«^il8EB©x^|6l©.W(i 

^fiait»*©A^->«^ai«©ffiwi~w3«fc o t>#^ 

K*3<$:irrs B8»@B8ffl5m©^JSlE B 

*t, 02IC2^i(9EB sTS'T.tatC. MStlfcA 
*->J0i£<8«l 8 a~l 8 c (0^MTBl8b) ± 
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•[0 0 18] ^T^f-^Srtttlfy^ 
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#<£A<#iE>tt5fflT. x#ffl©4I£&*LT«£3lU:!3fc 
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